
WHAT IS CLAIMED IS; 

1 A A monolithically formed ferromagnetic thin film memory element, 



magnetic storage means having an upper surface and a lower surface; 
first shielding means having a soft magnetic material, said first shielding means 
positioned above the upper surface of the magnetic storage means; and 

second shielding means having a soft magnetic material, said second shielding 
means positioned below the lower surface of the magnetic storage means. 

A monolithically formed ferromagnetic thin film memory element 
according to claim 1, further comprising: 

a word line having an inner surface and an outer surface; 

a digital line having an inner surface and an outer surface, the inner surface of said 
digital lin6 spacedN&om the inner surface of said word line, with the magnetic storage 
means positioned /therebetween; 

SEfid first j shielding means positioned adjacent the outer surface of the word line; 



and 



line. 



said second shielding means positioned adjacent the outer surface of the digital 



3. A monolithically formed ferromagnetic thin film memory element 
according to claim 2, further comprising a first barrier means situated between said first 
shielding means and the outer surface of said word line. 
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4. A monolithically formed ferromagnetic thin film memory element 
according to claim 3, further comprising a second barrier means situated between said 
second shielding means and the outer surface of said digital line. 

A monolithically formed ferromagnetic thin film memory element 
acceding to claim 3, further comprising a first insulating means situated between/said 




\ 



magneti^pield^ensitive bit region^and the inner surface of said word line. 



6. \ A monolithically formed ferromagnetic thin film memory element 
according to\claim 5, further comprising a second insulating means situated betweei^said 
magnetic field sensitive bit regio^and the inner surface of said digital line. 

7. A monolithically formed ferromagnetic thin film memory element 
according to claim 4, wherein the word line has two opposing side surfaces extending 
between the inner surface and the outer surface thereof, said first shielding means also 
extending adjacent the two opposing side surfaces of said word line. 

8. A monolithically formed ferromagnetic thin film memory element 
according to claim 7, wherein said digital line has two opposing side surfaces extending 
between the inner surface and the outer surface thereof, said second shielding means also 
extending adjacent the two opposing side surfaces of said digital line. 
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9. 1 A monolithically formed magneto-resistive memory element, comprising: 
'word line having an inner surface and an outer surface; 

a digital line having an inner surface and an outer surface, the inner surface of said 
digital lint; spaced from the inner surface of said word line; 

a magnetic field sensitive bit region between the inner surface of said word line 
and the inner surface of said digital line; 

a iprst shielding layer having a soft magnetic material, the first shielding layer 
positioned adjacent ttie outer surface of the word line; and 

a peconq shieljding layer having a soft magnetic material, the second shielding 
layer positioned-adfacent the outer surface of the digital line. 



10. A monolithically formed magneto-resistive memory element according to 
claim 9, further comprising a first barrier layer between said first shielding layer and the 
outer surface of said word line. 



11. A monolithically formed magneto-resistive memory element according to 
claim 10, further comprising a second barrier layer between said second shielding layer 
and the outer surface of said digital line. 



12. A monolithically formed magneto-resistive memory element according to 
claim 9, wherein the word line has two opposing side surfaces extending between the 
inner surface and the outer surface thereof, said first shielding layer also extending 
adjacent the two opposing side surfaces of said word line. 
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13. A monolithically formed magneto-resistive memory element according to 
claim 9, wherein said digital line has two opposing side surfaces extending between the 
inner surface and the outer surface thereof, said second shielding layer also extending 
adjacent the two opposing side surfaces of said digital line. 




is • 
s : 




t 14. 1 A monolithically formed magneto-resistive memory element according to 
claim/9, further comprising a first insulating layer between said magnetic field sensitive 
bit region pnd the inner surface of said word line. 

A monolithically formed magneto-resistive memory element according to 
further comprising a second insulating layer between said magnetic field 
bit region and the inner surface of said digital line. 

A monolithically formed magneto-resistive memory element according to 
claim 91 wherein^me word line is positioned below said magnetic field sensitive bit region 
and said digital line is positioned above said magnetic field sensitive bit region. 



17. A monolithically formed magneto-resistive memory element according to 
claim 16, further comprising a lower insulating layer positioned below the magnetic field 
sensitive bit region, the lower insulating layer having a cavity formed therein, wherein the 
cavity has a bottom surface and two spaced side surfaces, the first shielding layer having 
an inner surface and an outer surface, wherein the outer surface of the first shielding layer 
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# 



is adjacent the back surface of the cavity, and the outer surface of said word line is 
positioned adjacent the inner surface of the first shielding layer. 

18. A monolithically formed magneto-resistive memory element according to 
claim 17, further comprising a first barrier layer between said first shielding layer and the 
outer surface of said word line. 

19. A monolithically formed magneto-resistive memory element according to 
claim 18, wherein the inner surface of the word line substantially lies in the plane formed 
by the upper surface of the lower insulating layer. 

. -n 2 ^' ^ monolithically formed magneto-resistive memory element according to 

^ claim^, furttier comprising a first insulating layer between the inner surface of the word 
line and the magnetic field sensitive bit region. 



_ v ,ionolithically formed magneto-resistive memory element according to 
claim 20, further comprising a second insulating layer between the inner surface of the 
digimninr^nffme magnetic field sensitive bit region. 



22. A monolithically formed magneto-resistive memory element according to 
claim 21, further comprising a second barrier layer between said second shielding layer 
and the outer surface of said digital line. 
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23. V A method for monolithically forming a ferromagnetic thin film memory 
element, comprising: 

forming a lower shielding layer using a soft magnetic material; 

forming a magnetic storage means above the lower shielding layer; 

forming an upper shielding layer using a soft magnetic material above said 
magnetic storage means; and 

said lower shielding means, said upper shielding means and said magnetic storage 
means all monolithically formed on a common substrate. 



24. A 
first conductive 1 
means. 



25. 



second conductive 



means. 



method according to claim 23 , further comprising the step of forming a 
ayer between said lower shielding layer and said magnetic storage 




to claim 24, further comprising the step of forming a 
said upper shielding layer and said magnetic storage 



26. A method according to claim 25, further comprising the step of forming a 
first barrier layer betweeji~&ai3 lower shielding layer and said first conductive layer. 



27. A method according to claim 26, further comprising the step of forming a 
between said upper shielding layer and said second conductive layer. 



second barrier layer 



v 
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28. \ A method according to claim 25, wherein said first conductive layer 
functions asta word line. 

29. \ A method according to claim 28, wherein said second conductive layer 
functions as a digital line. 



30. A method of forming a ferromagnetic thin film memory element having an 
upper magnetic field shield and a lower magnetic field shield, the method comprising the 
steps of: 

providing an insulating layer; 

a cavity in said insulating layer, wherein the cavity has a bottom surface 
side surfaces; 

: g a first soft magnetic material layer above the bottom surface of the 
partially filling the cavity; 



forming 
and two spaced 

providir 
cavity, thereby 



providing a first conductive layer in the cavity and above the first soft magnetic 



material layer tc 
providin 
forming 



at least substantially fill the cavity; 

y a fir^t mplating layer over the first conductive material layer; 

sistive bit region above said first insulating layer; 



a mac 



and 



providing a second insulating layer above said magneto-resistive bit region; 
providing a sec ond conductive material layer above the second insulating layer; 



providing a second soft magnetic material layer above the upper surface of the 



second conductive material layer. 
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layer is p 
cavity. 



1. A method according to claim 30, wherein said first soft magnetic material 
ovided on both the bottom surface and at least part of the side surfaces of the 



32.1 A method according to claim 30, wherein said second conductive material 
layer has an upper surface, a lower surface, and two spaced side surfaces, wherein the 
second soft magnetic material layer substantially covers the upper surface and the two 
spaced side surfaces of the second conductive material layer. 



33. 

a first barrier 
layer in the ckvi 



A method according to claim 30, further comprising the step of providing 
layer on said first soft magnetic layer before providing said first conductive 



34. A rierhod according to claim 33, further comprising the step of providing 
a second banlier layer on the upper surface of the second conductive material layer before 
providingsaift second soft magnetic material layer. 
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